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PROBLEM TO BE SOLVED: To reduce the amount of dust generated in sputtering as well as to increase 
sputtering rate when each layer is formed on a transparent substrate by sputtering to obtain a phase-change type 
optical recording medium. SOLUTION: A lower dielectric protective layer is formed as two layers, that is, a 
ZnS or ZnS-Si02 transparent film containing (10 mol% Si02 is formed on a transparent substrate and then a 
germanium nitride-base transparent film is disposed so as to correct the defects of ZnS. In an embodiment, a 
first lower dielectric protective layer 2 comprising ZnS, a second lower dielectric protective layer 3 comprising 
(Ge80Cr20 wt.%)Nx which is a germanium nitride-base dielectric, a phase-change type recording layer 4, an 
upper dielectric protective layer 5 and a reflecting and heat releasing layer 6 are successively formed by 
sputtering on a polycarbonate substrate as a plastic substrate 1. COPYRIGHT: (C)2002,JPO 
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[§9*91 ] awas±«:Tau>w(*«WBi. 

W&fa±.<fC&f&2 titc. ZnS-SiO, <£9/&JgU- 

^<D±^cj[m^titc. zns-sio, tmmz 

mtmmmmomwmmm <D2mfrhtezc±zft io 

[m^m 2 ] mzm i <ommmmm^ znsr^o. 
mum 2 omwmmte&G eCrNxt^^ci 

£19*9 1 «cK4B<WfciB»i«f*. 

[89*9 3 ] msssR 2 (ommwmtotfiG e t i n x r 

[19*94 ] |friB»2©aW»«1*^Ge YNxT?* 
SC T£ 19*9 1 CC|g|g<D*i2iaj«(*. 

[ft *9 5 ] jtufBHf 2 (DjRqSRS^G eZrNxt 

i^ssttt 519*9 i ccgB«<D36ge»a(* 0 20 

[If *9 6 ] f«B» 2 (DMWmnfr&G e N b N x r 
^>^Ci «r«p« 519*9 1 «CfBiSO*gB»JK<*. 

[19*9 7 3 flfSBSr 2 <D«9!R«tt#G e T a N x T 
*SC<b*^<hr*»*^l{C5BiSO*iB»«*. 

c 19*9 8 ] iwatiaf kssB®»^s»?s*sa© 

tSO^IB^fto 

[§9*99] awa«±ccTauswif*»a»i, 

mn&mmmte z n s-sio, ct o 
[ 19*9 io] sb 2 <D±%mmmmm<Dm&mm& 

0. 1 5W/mKtl_bt^l 3&>oS*tffiJ»»©»ez» 

[19*91 1 ] »2©±«BSSK»«a»^S i C. B 
, C, A I N, BN. S i N, TaNx, ZnO, Al 

[11*31 1 2 ] K*tt»BM#. A g £ 5 0 a t % (H 
tSc03felB^^i* a 
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e*»644Ci4«tt<bf 49*91 0. llgfctel 50 
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[19*9 1 4 ] a^s&hccsmMMs <t . -eo±3f 

«CT8|5RK<*SBWI £ . -e<7)±^tCt@^{t^lBli^ t . 

T«^#ff BW»S«»9!W1IB©» 1 OT^^ftffi 
KJB £ . ffl^f tS8B»»»J<D» 2 ©T8BR«f*«S8B© 
2JB*>6tt9. *>o»l<OTa5»*»«S»«ZnS- 
S i O, J:0«>f»ez9**«Kc*tt*4^6a:0 fc 
8«:A 1 <fc0t«fcfi**^*C^»»*>6a:4Cift»» 
£lT53fcfB^*gf* 0 

[19*9 15] an <DT5BR«»fi!RiioiRieaw^ 
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(DTtfBli^i*. 
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4L/"Cl*5. CCC. Z n S - S i O, #»6ft5TSPK 
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[0 00 8] 

'[■BB«HB*"r KlTK:SK--ri»Saa 1 ~ 8 
Alienee. »*59^13«*2«W(C, !»5}cJgl 

4-i8«^3^(c, ^n^n<&&4><£>r&£ 0 is* 30 

mat. *©±#«C«»H8E»1&. *<D±;fr«:±» 
*««littawa«±K:«B63*ifc. ZnS-Si'O, 

^D/sjgtu- h coiled 1 ©awst*** (aiBSCMo 

aSBRWftO *©±*«C*JSES*ift:, ZnS-S i 

fcSC 40 
[000 9] (» 1 Ttt, T95(£BJf £ 2 

JBjb"T*. aW«R«CCZnS*tett. SiO, #10 
m o 1 %*iOZn S-SiO, aTO (aQBRtttt 
JR) 5«C. GeCrNxfttfOUt^- 

•5A*©aiW«l*RW4. 

[0010] ZnS-SiO, JCteC^S i O, OffJ^ 
■tr**^*.. a&fiaWiZnS-S i O, <fc»3^:#^ 50 
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*j^»]o*ioT»st«»«awi. «Kftaae«ii 

ffld©» 2 ©T3|58S«f*<SSB© 21^6^0, 1 
©TSB«*«B»ttZ nS-SiO, J: 0 6MeW« 

3W»t»*t»*6ao . sammmitA 1 j: t> isae^ 

[0 02 4] "»3R3S 1 5 CCiEl£©*fBiaj«<*«, 

1 4 «:**(, m 1 ©TK^#<SS»<&»£*»^# 

0. 1 5W/mK«±r*0. s«*tt«w©i»e»»^ 

3 W/m K£Lh-C* & C <fc fcttfkfcT S. 
[002 5] 1 6CClBiHO*8BSMH*W, 

i4cc*sc*r. IS l OTWRttftffiSJIfts S i C . B« 

C, A I N, BN. S i N. TaNx, ZnO, Ah 

[0 02 6 ] If SOI 1 7 CCEK©*IBS«H*«. 

1 4 CCfco^r . JKSttWKUlJtfA g^50at %a±£A, 

[0027] i 8 &im<D%:mmmz, w*^ 

15. 1 6 SfcfcU 7 CCfct^T. tB^ftMIB^/I^A g 
1 n S b T eG e^6ft*C 4 

[0 02 8] (H2^) <z>*iasj«*r«, m 

E»tt©i«:ttZnS-S iO a ^ZnStffl^ 
€E»tt<DI«tCBS iC^Al N(D$**/c^Mffl 

& 0 C©A44 Lttt, «x«Ag, Cu, AuSOfc 

[0 0 2 9] *fc*IM8 (ms&w) ©#BE»«ttT 
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u#cciBsis©aK^±^o^-r<-rs. f ut ( *^>— 

[0 03 1 ] SiC, B, C. A 1 N, BN, S i N. 
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te> ( a ) ±iem i (Dmwmmftismm 2 & z n s -c* 

0. 92©aMSW»3^Ge C r Nxt*Sfcfl!). 
(b) »2<oailB»«ftfiB8W3 3&5GeT i Nxr&& 
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[0035] m2<Dmm<omm 

siffijf 1 2 , ffl^bMiBiin 1 3, mi <D±$mm#u 
sib 1 4, m2 <D±^mmi*&mm 1 5 , izmmmm 1 

6, l 7, tef)^to-&ffl©y5-a«l 8*> 20 

[0 03 6] SJBOjR/Wi^tt. &W#tt*>?>*»{fc 

6 35 nmOMil^DVD^f-/ 
tt, TaUBSftKKJl 1 2tfZnS-S i O z ©<fc5«r 
JS#r*2 ft ifi©R«#©«^ J^S:^ 5 0^2 5 0 
nmit^ 50-80 nm^/dil 60-2 20 n 

mga»*#*tA>. ffi^taiaeiBi 3«^w*asr 

^3y>^n^AgInSbTeE GeS 
bTeS^ci'Kliaber, II^8-30nmi«© 30 

[0037]*1 % ft 2 0±SS*mftfim 14,15 

114, 1 5<DJgJltt\ ^itr7-6 OnmlS^j 
10-30nm«0}fiU^ ?8USg^<Dffil> 
» 1 <D±a(«t*f*fi!ttJB 1 4 BfflW 2-5nml 
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«tt*|fij±3tir*fc«>«:«l 0 0-2 0 0 nmWH 

[0 03 8 ] * 3 CDHSS<D?gSS 

-So c<bitT<< xztev'^xT v ?m&2 l±ccSWSfc 
MW 2 2 . Ml OTff BtttttftSB 2 3 , Iff 2 ©T»» 
Hlft^H 2 4 . fBSfbSSEfMi 2 5 . _k35if1If*£^ 
@2 6, ai^«i6ft»fl8*^^-JI2 7 0JIBCC»»l/r« 

[0039] 

*<MHOfc#&SWrr*. fc*>\ jSIWIl-6 (01) 
^Jfll^cc. HS6W7^1 3 (02) W:SB2«Wc. 

ns6«H4-i8 (0 3) i*m3§mic. ^t\?t\%Z> 

[0040] mtm i 

*- hSffi±tCX^*^^»;>yaiCj:0. (1) ZnS 
frhtaZm 1 ©aiBR«(* (S& l ©TSS»«<*«»») 
2, (2) fflfc^l/V^^AS©B«ftr*^.' (Ge 
80Cr20wt%) ■Nx^6^cS*2(D2WSSa<* 
(* 2 ©T8B»**«BBB ) 3 % ( 3 ) *B£f kSSBSMI 

4. ( 4 ) ±««*(t«s» 5 , ( 5 ) &.mtmm 6 o 
[oo4i] c<om^. &m<Dtmt oxutk im 

1 ] CC^T4>c0^rfflC^c o (Ge80Cr 20w 
t%) Nx«, Ge^80wt°/ 0( Cr^2 0wt%(J) 
GeCriNxifDft^Jt&^GeCrNx^, Ag 
5In8Sb5 8Te29a t%UAg^5a t I 
n^8at% Sb^58at%, Te^2 9at°/o© 
Ag I nS bTeft-eti-etiSttrS, ZnS- 

2 Omo 1 %S i O, 6 J, S i O, #2 0 mo 1 %<DZ 
nS-SiOi €r. Al-lwt%TittTi3dMwt 

%cda i t i ^n^niiftiru6 a 

[0 04 2] 
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IW1 1 


9&BbpJ 2 


m i (DTtimmmmm 2 ?onm 

2 ©TSSStHtt^SW 3 10nm 
«»tSKM»i4 2 0 nm 

±&sm&®mm5 2 0 nm 

^flttWS6 1 4 0 nm 


ZnS 

(Ge80Cr20wt96) Nx 
Ag5In8Sb56Te29at« 
ZnS-2 Omo 1 %S i Oi 
A 1 - 1 w t 96T i 


ZnS 

(Ge80Ti20wt«) Nx 
A*5 I n 8 S b 5 8T e 2 9 a t 
ZnS-2 Omo 1 9*S i Oi 
A 1 - lw t 96T i 


1 0 0 0 [H&£&*&<D{f^ 

8 0 'C • 3 0 0 B£ra##&<D4$tt 


2 7 

o 
o 


2 7 

O 
O 



(1) mmmmi: 6 6 0 nm. NA0. 6 5 O^fcTy * T * :7*<£fl§ Lfr„ 
<2) 0. 2 6 7 um/b i tcOEFM + ^^taaLfco 

(3) *oy*£{^©fig<Di>**-j&<l 2«7^8cDt><D*OiU 1 2 *£Lt<B t>CD£x £ bfco 

(4) 8 01C- 3 0 0 3*fia<D«#£»T IS«i$tl^EFM+^^<D^y^-^ 
3 0 0^ra«lc*5^Tl 2^*«Ot>co*OiU 1 2<*£Lh*x<fcLfc a 



[0043] ±.izmmtmm e ±tcx t> n - h mc £ 
mwsmmm (uv*»s) izmjLtc. *l-c, ± 

ESJl*8t»L/c# h*«*«#HJ<D# »; 20 

[0 044] ±EX>* * * V > yriitj^SiX^* >y ££| 

< A ) SR 1 CDa9}RS#2 OJSH 

• 4 kW 

• A r tfXBEJl 3mbar (300 Pa) 

(b) m2omwmm#3<Dfs l m 

■ 1. 5kW. . 

•Ar + N^EK3mbar 30 

•N/Ar*'Xi:t$0. 4 (ftStt) 

( C ) tl^f bSOBfMI 

• 0 . 3 kW 

• A r^7XEE^3mb a r 

( d ) ±%mm{*mmm 

•3kW 

• A r^7XEE^7 3 mb a r 

( e ) &mmmn 

• 4 kW 

• A r^'XE^3mb a r 40 

[0045] -zti^tKDf&mmmiz&m-tz u-tf-o 

6 6 0 n m Wifi©iftfi4ffiC>4 D V D - R W«4* ' 
*fc«tett, TSGifllftffiSB <»K tl(2 0j89JBt« 
<*) B. C©T3P«HJB©HJr*i«« (nm) QSh? 

»2 o-^j4 5 t-rzofim* < , 2 5fla^/di, 3 

5 ttisa*fiFCc#£ ffl^ftMiBiiJiojg/?^ 1 0 - 

30nm^b<, 2 0nmMJS*i#(cULC^ ± 
«»*<*filB»«. ®Sr*ilR/f (nm) W5-2 



^CCMFg IC^ SWffiJWBOR/W*. 1 0 0-2 0 0 n 
mfitofRC*. ±12 [* 1 ] CC, CCDSISS^J 1 Cctett^T 

[0 0 4 6 ] Jhtfi [«1 ] "CIB^&i^CC, J^B#CDgi 

#/J>Sl»#^|^»rtW*.6*i, <fc 9 

[0 04 7 ] v * i/> PmS.^ZMMffilCf&mMZ 
*©ZnS-20mo 1%S i O, CCjfr^ mU&X*(D 

B$ra*r. 4fSfistcg«Tci^-c#/c 0 ^/c, uss 

tfl 1 <Dff£ 2 <OTSSK«tt«S» 3 VUG e N x £«#K: 
[0 04 8] jUfi«2— 6 

±IB [*1 ] fci:0'TIB [«2] , [3i3] CC7jVrJ:5 
«C, »1©T»S»#«»I12. »*2<OTaBSW»»« 

mi*{?SJl 2 <DW*4* ZnSeiU S&2 COTSBSWf* 
S«J13©t#*4«: (Ge80Y20wt%) Nxit 

tUGe Nx^rS^CCL/, Cti^CT i . Zr, Y, N 
b, Ta^r^PT-5 4, *ia»«<*coe^<3D»6?3&<« 
^U/c. Cti«, i6WGeNxJ:H^<^-) 

[0 04 9] 
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f&S&FI 3 


§£&#J4 


ft 2 ©T&&W#3Hi 3 lOnm 
ffi&f bSftSfifcfl 4 2 0 nm 

±mmmmms 2 o nm 

5 140nm 


2nS 

(Ge80Zr20wt«) Nx 
Ag5In8Sb58Te29at% 
ZnS-20mol 9tfS i Ot 
A) - lwt«Ti 


ZnSe 
(G e 8 OY 2 Ow t 9tf) Nx 
Ag 5 I n 8 Sb 5 8 Te 2 9 a t96 
ZnS-2 Omo 1 %S i Ot 
Al - lwt96Ti 


1 0 o 0 ls»S3UA<o<a*§- 

8 0 r - 3 0 0 «rfa«^aowi 


2 7 

O 

O 


2 7 

O 

O 



[0 05 0] * * [313] 





$mw5 


maims 


^ 1 CDT88*«*G«« 2 7 0 nm 
£ 2 ©T&WtttfiSW 3 lOnm 
ttftftS!ISIM 4 2 0 nm 
±S^«(*^*i 5 2 0 nm 
EJtitidmQ 1 4 0 nm 


ZnS-5mo 1 96 S i Ot 
(Ge80Nb2 0wt96)Nx 
A a 5 ] n 8 S b 5 8 T e 2 9 a t % 
ZnS-2 Omo 1 %$ i Ot 
A 1 - lwt^T i 


Z n S- 9mo 1 %S i O, 
(Ge 8 OTa 2 Owt%) Nx 
Ag5In8Sb58Te29at9$ 
ZnS-2 Omo 1 96$ i Oi 
A 1 — 1 w t %T i 


8 ox;- 3 o o vtf$&tm®mk 


3 0 

O 

O 


3 2 

O 

O 



©AglnSbTe (Ag5at°/o. I n 8 a t % v S 
b58at%, Te29at°/o) 0>&tt£fB£<ba!eflfc 
Jt£. 8IJ12 0 nm^ZnS-20mo P/oSiO, fl> 
6&*±8BK8»<!:. A 1 - 1 w t%T i *»*>ft£K£f 

[0 05 3] 
[*4] 



[005 1 ]«c*s [«2], [«3].*fJ:OHFK-r* 

[314] <Jt««l ) ccfc^r, *SB»«(*©«f14K» 30 

[0052] warn i 

h3tk±$C 0 n m<DZ n S - 2 0 m o 1 



(8) 



13 



^2 0 02-74747 
14 





Jktt« .1 


m 1 e>TBW*#&mm 2 7 0nm 
% 2 ®T&&QW&mm 3 lOnra 
&X.<tmi&3m4 2 0nm 

±mmmmmm 5 2 0 n m 

mOkims 14 0nm 


ZnS-2 Omo 196S i 0» 
ZnS-2 Omo 196S id 
Ag5 In8Sb5 8Te29a t% 
Z n S- 2 Omo 1 96S i 0» 
A 1 -lwt %T i 


Tttmm*&m&r<D&Kjm kw- s 
1 0 0 o(BraFdft&&®m 

8 0*C • 3 0 0 ftMfi£#ffc4»NH± 


3 3 

O 

O 



kw - s^sl. HJfeFii — 6«ctb^ta:AJ»^*^o 

^#&rt>o/c. AglnSb T eSffla{tMiaS»«. 
Zn S-2 Omo 1 %S i O, ©S^Cc «fc£SS5W#$ 20 
CCSttfrt*. l/^ot, ZnS-SiO, ^8ftST 
«R*<*K8W<5:A gr I n S b T e *»6tt*«SEffcaHB 

[0 0 5 5 ] ifc«Wf2 

0 1 CC^T*tt©*E«K#CC*Jl>T, # V 
hSt£±$c. Si/17 0 nmOZn S*6«C4*10T« 
§§^{*{£^JI £ , JR/V1 O nmOGeC r Nx^^S 
SB2QT3P8W#«H»<2:. Hi? 2 0 n mODG e S b T 
e (Ge21at%, S b 2 5 a t % v Te44at 30 
%) frbte&timt&IB&tmt* if30nm©ZnS 
-20mol%SiO l ^6«C*±8P»«»«SH<!:.- 

a 1 - 1 w t%T i ?!P6tt*s*ffiSd»«<i:*, -en-en 

[0056]^©il6 6 0nm t NA0. 6 5 0IES 

b*-^ *r vy'icxmmm%-?-?& ot) o. 5um 

COE FM + ll^«80iIbfBIS^L//c<bC6, 50 0 
8fflW^o/c. GeSbTeJtt**, USSigL* 

#JBsAiiSS:w»^isl«±^o«'rr*)^. 40 

[0 05 7 ] CtilZ. G e S b T e &<DJ: 5 teffi&mm 
8tlA>C<££^0Tt,>£ o AglnS bTe^V; 

J: 5 ftHfftiStc L T S « i'^f fc He G e 

[0 0 5 8 ] ittm3 

1 r# hS«±CC. If 7 0nm(DZn 50 



S-2 Omo 1%S i O, ^6ft4*l©T»R«(*» 
ISJI<t. J^/l 1 0 n m<DG eCr NxW^c5S2(DT 
gBif^ftffilfJf i . Mi¥2 OnmCDAff I n SbTe 
(Ag5at%, In8at% Sb58at%. Te 
2 9 a t % ) 6ft 5tB^f bSfaSkB i . B/S2 0 n m 
OZnS-2 0mo 1 %S iO z *>>6fc£±SPSKJI 
A 1 - 1 wt%T i *>6<cSS«3SW»»<b%, -£n 

[0 05 9 ] mi. »2T8»l«i*Sfln^«>ec(KeS 

iio»*ft*i§HRy:i 0 0 o§igr*or, W^i 

^ /Co 

[0 0 6 0] tt®«4 

/Co «S9iIU*#»*H»tt5 0 0H*iirc*ofc. £ 

8 0 °c • 3 0 o&m&&&mmcte. vv* i 

2%fcU:ifco/Co 

[0 06 1] 5USW17 (*2©JQffi©^3B(C{»-S<><0) 



r^m^wmmm 1 2 fcio'f 1 <D±$mm&&mm 1 

4CD«*4«, iEi*OfiCiZnS-SiO, iU fl 
cn6©Bt?». M(JZnS^8 0mo 1%, 
^0. 0 4W/mK. Iil^7 0nmt*ofc B 
[0 0 6 2] tH^f fcSLfE»» 1 3 (Dtfmt A g^2at 
In^5at%. Sb^7 1at% Te^2 0a 
Ge^2 a t%(DAgr I nSbTeGeiU IS 
M20nmi L/c 0 COfflfiSco«f45»SSfkiIS^iI 
<. H«iIffil*«:2Lbrc>£. U*»U Sb#^C>/cet> 
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[0 06 3] C(D»**»?B-r4/c«>CC % mi. W2CO 

±mmmwmmm 14,15 <D<&9tv%&mm ( n m > 
siwtofc. <ct; gr 1 ®±srat«(*«»»i 4 

ftZnS-SiO* tlfSnin. »2©±«St«f*« 
1 5ftS i CtRfQ nm<bl/Co S i Cte/Sflr^ 
^ZnS-Si0 2 ^(SEW^m^ 

fr^^> 0 s i c©(»e«*«ft4w/mKr*i. z 

nS-SiO, (DJB*r*ttifi2. 0. S i CCD/a#r^lS 
ft2. 5tt©r, ±EIOT£H#*i©^3 0tU:<fc 

[0064] JRfttttJKUi 1 6 ©tttttt A * ** 9 7 a t 
I n^3a t %CDAgr I nr. Rill* 1 4 0 nmt 

■C«BBMS»ffc*fTt>. *<Dt& 6 5 0nnu NA0. 6 

e * * r * ?*£i£tt/c k ^ -f ^r^ffi l /c. msm 

i£jg0. 267 um/bi t, h^^t^O. 74 
urn. &m5GSL&8. 5m/st, Il#tt8/16XH 
L/c 0 C©*^ X ^©fiJW^ y $f - tt6 

#r*o/c. &*>\ t»»**«s» i 2 (oflasa. b 

i^2n mlMlt, *®ffttB£fb££il»ftJfflR 

m/i«ig^2r^:$ti^^f c ^ ***ffiBLfc. ^ 

X^^lil liirf^^O. 6mm(D5i<';^-^' 

fc. TSP8«»ffi»Jl 12i^l ©±8P»«»KS« 1 
4 jfee^aXSC^Zn SiUc a CCDZnS 
jS©j»£a»*«0. 0 3W/mK, K/K2 6 5 nmt?* 
£ 0 SIHOB*B< TS/ca&CCXA* £ftA r + N* ig 
^#**-CfT-?/c. 

[0066] mmtmmm 1 3 ©t*»« a 2 a t 

In^3at% ( Sb^73at%, Te^20a 
t%, Ge^2at°/o©AglnSbTeGeil/c a 
£/c, *©Wtt2 0nmr*«, C ©fflj£©»*4ttiie 
JWfcaK**a< . W«aia»«CjBbrc»4. L*>L, S 

[0067] con&imffiT&tctbtc* mi, 12© 

±8PR«*SSS 14. 15 (0^<0%^mm ( n m ) 
ft, cni/B*f*icDfll**3 0«±i<c*J:9«ct93e-r 
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&&S*s% o/c 0 *Ct. SI ©±»9l«ttKaJl 1 4 
^ZnS-SiO, rBOTSnm. » 2 <D±aBB«f*fii 
ifl5^AlNri8]110nmil/Co A 1 Ntt&fi 

wwm^mtv. m&mmtmz. sw/mKt* 

& Q ZnS-SiO, ©BJ}f*«W2 . 0, Al N<D-£ 
ft5«*j2fc<7>-C, ±EiWilI*r*i©8ltt3 0eU:i 
ttr>rc»*. Sfc, SWttJSBl 6(0»t4«Afir^9 7 
at%, In#3a t%£>Ag- I nt, RJ9» 1 40 n 
m-C&& 0 CO A g ^0i^$(J^4 W/m K t * 
10 & c 

[0 06 8 ] CWfcf** X^CCoc^T, AUi^U-lf- 
*ffifl90rfijaB*Sfl{t*m\ tO»6 5 0nm NA 
0. 3<D3tt'v v^&ffiJLtc h*7^^rifiUfc a 
*©*SS, fflieSffiKO. 26 7 um/bit, h7 7 
i'f^O. 7 4um> ie^Siig8. 5m/sT\ ft 
■9«8/l 6^tlL/c 0 gei^^*.7-63:f-^ 1 4mW. 

SJ^ *£-te6%T\ 1 0 0 0 0m<DWi&Z-'ik<Dis ? 2 
-te8%&LT±M&X&~)tCa 
20 [0 06 9 1HJSW9 

*2©±si$iia*»«»i ssbn-cwi^s* 1 ^ 

X^7<hfH)ti^C0r*7 :: ^X^^iSU/c o BN0i 

1 0 0 0 OWt^ofc' 
[0 070] 1 0 

^2 0±SPi§m(*SliJii 5ftB 4 CtSiUc^ 

ytfjXZb* 1 0 0 Q0mfk<Dl?9 2-k±l 3%WT 
X$>-?tc 0 
30 [0 07 1 ] 1 1 

!B2©±ffiB«ttSSJBl 5^TaNx (X(iTaiN 

L/cKfrtt, SI*&WJ7 iEHaccLTTfcfw X^ftfWL 
fc„ C©*fw**fc; 1 00 0 OBSkO^? jr-»l 

[0 07 2 ] Hte#J 1 2 

^ 2 <D±gP8i«ttflSS« 1 5 ft A u XfSM L /c«*>«, 
HSIWI7 i Hacc 567 s ^X^ftftK L/c, CCMfcT* 
-yX^&. 1 0 0 0 Omtil&isv 0%«Tr* 

40 o/Cp 

[0 07 3 ] 1 3 

J5»SW»J1 16ftAuCu (Cu«10wt%) 
jflaRL/c«*i«, J§J£#J7 iHSKcLT*^ -fX^ftft 

til 0%«K'*o/c. 

[0074] rnmm 1 4 (»3(DH3Ssco»«ccfiRst> 

CD) 

«B«iS^ia3r^3n**f r -/^^ftf^«iL^. r^c 
^^>. a 2 cc7R-r»H*iB (mtmi-i 3) <b«. 
50 mmfrfimoyt? < x^^si^ cm cotc 
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?4 X?V<omm£.i*. IRffiW^6**A»*3't±rtf 

[0 07 5 ] 7*7X^^1^2 l±OT«S#l. 2 

*fHHLfc. «1S0CCJK»a{8W2 2*flM0fc. COS 
mURMOtmttA g^9 7at%, In^3at %<D 
.Aglnt, 1 4 0 nmT'&& 0 COAg^© 10 

8Ei$(lU4W/inKt*^ ft*>\ As^&teAi 

©fltJ?R<D?wX*tt> S*fS^H2 2CD±CCT^r<D^ 
tfliHB 3 ft £ fcaMC , A g <omm > <b I > -5 C <i: # 
fflXffcSfESJl 2 5©»£^3CCfcoft#£<E>-C, «f14 

#Mcc£<ft4. c<DSR*r«\ AgPd^iUfr 

[0 0 7 6 ] K*ffiW»JB2 2±CC, SiC^6ftS»l 
©T8BR«*KS« 2 3 *JB«S 1 0 n mTSiiUfc. 20 
<D±iC, ZnS-SiO, (ZnS^8 0Wo 4 Si 

4* t mmSnmVJ&mLtc. <*6CC. Ag^at 

In^5at%, Sb^7 1 a t %, 0 a 

t%, G e#2 a t %<DA g I n S b Te G eft>6tt& 
ffi^fcSiEHW 2 5 2 0 n m-C^ b fc„ *f*CC 

ZnS-S iO, (ZnS^8 0*;U%. S i O, #2 
0*JU%) ^^ttS±S|5B*tt«aB12 6*lHyiE4 0 n 

[0 07 7 ] £ ±3B»«»RH»2 6 _LCC, Sl^ 30 
r«ftS*fc. ft*>\ Xf^-FU/cfl 9l^«%flS 

RC^«flTCf2»ll£-r*C t&-C£tc 0 40 

[0 07 8] c^^^x^cco^r^ctB^u-if-* 

^fflUrW^ Q B a {b*m\ *©««S6 5 0 nm, N 
AO. 8 0ftt'v yZf&ffi?Ltct : 5>(*7vmffiL 
tc a ffiiE&$K0. 2 lum/b it, 

?*K**0. 6 urn, IB^iIg8. 5m/sT\ ft 
^«8/16^«Ofc. IBS^7-«t-^ 1 2mW. 

»^^Hi7%r. 1 0 0 0 0H©»»ita©2>» 

[0 0 7 9] 1 5 50 
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m 1 ©T«SWttRB«2 3©tt*4*A 1 NiLWi^ 
», 4i^«{CUr^:f r -rX^^^tiL/c 0 C 

(D%?A X?T(D. 1 0 0 0 OEMft©^? ^HJ10% 

[0080] mmrn 1 6 

©Ttf^i'm 1000 osns©^? ^-«io% 

[008 1] HS6#I 1 7 

SI 1 ©T«B«ft«HJB 2 3 (DttU* B 4 CiU fete 

«. ussflii 4i[5i«^br7fef :: ^x^^^siL,/c e c 

(DtEtw X^rcD, 10 0 OOiRO^y 1 3% 

«TT^> o /Co 
[0 08 2] USSfn 1 8 
m 1 ©TSBK*f*»SJB 2 3 <Z>t**4«: T a N x t Ltc& 

<i<0%rf a X^TO, 1 0 0 0 0Ha©^y ^Hil 4 

[0 08 3] tb«W5 (H2#JH) 
HJSM7il^^C0r^:f r vX^^SSb/c o fc/cO, 
geH6W7 i«R3tc0±»R«*»a«*. Z n S - S i 
G 2 (ZnS/SiO l =80Wo/2 0^l/%) ^ 
6ft£#Jt£U *<DmB&l 8 nmiUc. Uhtltc 

CO 0 84 ] tt©WI6 - 

HKSW7 <t«S&*3±«B»tf«S»*S i C#>6ft£ 
PJ1£ 1 8 nnii 0/c 0 CCDt*:^ X ^Tti 

tab. mm&jx-teUfr^tc* cm*, rnmc&'pcom 

[0 08 5] Jfc«W7 

I|jte0»7<fcgia^cor3l&f !r ^x^*f^stufeo /c/cu. 

*JSFll7 <ktta&OSS*ttJSW*A lTi^#(Ti« 

iwt%) <bo/c 0 coit^i A9\*vtnisv *-&m 

<. 10%*>o/Co 5 0 0 0mm%fejL'&<DVvZ-\Z 

ft o r gB»K<Diaa**±^ o ^«ccft o % mmhte z<o 
to o 8 6 ] 

Mil* 1 8 nraiUCo KttSMKUBfcA 1 T 

i ^ (TittlwtW "C^Mb/Co C^f^X^ 
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[0 08 7] 

(in i agj) cc <tn«, T8^*f*ssw©*'* ? * »j io 

[0 08 8 ] *fc % 31 3 2MB) GC{& 

OX4bP W A 6 ft, soffit? ? * -<Df B^#££fT 9 C 

0r&& o *30 
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CB2] *^cD^2©HS6<D^ffiCC^S*>CDr, tH^ 

[##©189!] 

2 a i oyrsmn»&mm 

3 »2 0TflMtt«fln 

4 \m.\tmmm 

5 ±assim*ffiSB 

7 gtfli&SJf 

8 ISO 

l l ? 

1 2 T3f$i!^f*GISH 
1 3 *B£ftS!Eia« 

14 mi (oi^mmwumm 

15 m 2 (D±gRR«f*BgHH 

1 6 simmm 

1 7 

18 BiO^toWi 

2 1 •fvttvZ 
2 2 JSHtt^Jf 
2 3 ^1 <DTa$gf 
2 4 m 2 (DTSPK 
2 5 tI£{t£ERflfc 
2 6 ±35gfmf*& 

2 7 mmtf^-m 
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